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Well Loss in Fractured Rock Formation with Radial
Flow during Pumping Test
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' Environmental Geology Division, Korea Institute of Geoscience and Mineral Resources
2Departmem of Geology and Earth Environmental Science, Chungnam National University

ABSTRACT

Pumping tests were carried out from seven wells in fractured rocks. The time-drawdown data were obtained from pumping
wells and corrected for the elapsed time of step drawdown test using Cooper-Jacob's method. A statistical method, the
least square of error, was used to yield the coefficient of aquifer losses, the coefficient of well losses, and the power which
indicates the severity of the turbulence. The values of the power range from 1.65 to 6.48. The well losses result mainly
from turbulent flow caused by radial flow nearby pumping wells. The turbulent flow depends on Reynolds number. Since
the hydraulic characteristics of fractured rocks control the fluid velocity, the value of the power is an important factor to
understand the aquifer system of fractured rocks.
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Re : Reynolds number

v : Darcian flux velocity

d : characteristic length (in porous media usually taken
as the mean grain diameter)

v: kinematic viscosity
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Table 1. Physical Parameters of Pumping Wells in Fractured Rocks

Location Well Depth Casing (No screen) Pump Depth
Jeollabuk-do Wanju-gun 702m Diameter 8" 40HP 30dan
Unju-myeon Godang-ri 300m 582m
Chungcheongbuk-do Eumseong-gun 764m Diameter 8" 40HP 30dan
Daeso-myeon Sutae-ri 170m 600m
Gyeongsangnam-do Geoje-si 802m Diameter 8" 40HP 30dan
Sinhyeone-up Yangjeong-ri 62m 650m
Gyeongsangbuk-do Yeongju-si 996m Diameter 8" 40HP 30dan
Dansan-myeon Dongwon-ri(A) 349m 780m
Gyeongsangbuk-do Yeongju-si 900m Diameter 8" 40HP 30dan
Dansan-myeon Dongwon-ri(B) 332m 780m
Gyeonggi-do Pocheon-gun 300m Diameter 8" 40HP 20dan
Ildong-myeon Whadae-ri 280m 548m
Daegu-si Dong-gu 700m Diameter 8" 40HP 22dan
Jungdae-dong 208m 560m
Table 2. Discharge Rate-Drawdown Data obtained from Pumping Test
Location Q (m3/day) time (min.) Sy (m) Q/sy, $./Q
200 600 17.06 11.7233 0.0853
Jeollabuk-do 250 2880 33.70 7.4184 0.1348
Wanit-eun 300 300 58.57 5.1221 0.1952
g 350 300 136.51 2.5639 0.3900
370 300 180.34 2.0517 0.4874
200 2880 24.34 8.2169 0.1217
250 730 33.29 7.5098 0.1332
Ch;"gCheongb“k‘dO 300 300 43.62 6.8776 0.1454
Hmseong-gun 350 300 55.51 6.3052 0.1586
440 300 81.79 5.3796 0.1859
300 1200 36.76 8.1610 0.1225
Gyeongsangnam-do 340 180 49.86 6.8191 0.1466
Geoje-si 380 180 61.85 6.1439 0.1628
420 180 78.67 5.3388 0.1873
200 1260 41.25 4.8485 0.2063
Gyeongsangbuk-do 280 210 67.77 4.1316 0.2420
Yeongju-si(A) 360 240 114.53 3.1433 0.3181
440 210 166.77 2.6384 0.3790
150 1200 75.25 1.9934 0.5017
Gyeongsangbuk-do 180 180 99.48 1.8094 0.5527
Yeongju-si(B) 210 180 120.18 1.7474 0.5723
240 180 147.76 1.6243 0.6157
250 1080 49.07 5.0948 0.1963
Gyeonggi-do 300 300 60.32 4.9735 0.2011
Pocheon-gun 350 300 72.54 4.8249 0.2073
400 300 85.19 4.6954 0.2130
380 600 48.36 7.8577 0.1273
Daegu-si 450 300 63.08 7.1338 0.1402
Jungdae-dong 520 300 80.01 6.4992 0.1539
600 300 101.12 5.9335 0.1685
N Ff7FePt HIHBLHE FASELRE 4 (50l &3t 4. 54 SEEH &

RIS BASRT 3 A1z 94 100052 7]
Fo= sl oufe] $29178HE Table 200 Z1ASIT
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